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Numerical Simulation on Flow and Heat Transfer about
Aspect Ratioin Cooling Rectangular Channel of Blade

ZHANG Ai-ping, BI Shuai, LU He
(School of Energy and Power Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract. A finite volume method with hexahedral structured meshes and k-g turbulence model was used to solve the three dimensions
compressible Navier-Stokes equations in the paper. Numerical simulation was conducted to investigate flow and heat transfer properties
in rectangular channel of different aspect ratios with v-shaped disturbed flow rib at inlet Reynolds number of 20 000. Analyzing the dif-
ferent passage aspect ratio W/H that affects the heat transfer and flow loss at the wall between the ribs. Then, conduct global optimiza-
tion to W/H. The numerical result shows that the overall effect of heat transfer and integrated cooling efficiency of straight cooling chan-
nels with ribs both are approximated functions with W/H. The overall effect of heat transfer of the channel with the aspect ratio is 4.5
that is best, the channel integrated cooling efficiency is optimal when the aspect ratio is 5. 2.

Key words: gas-turbine; v-shaped disturbed flow rib; aspect ratio; overall optimization; numerical simulation
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Heavy-Duty Gas Turbine Modelling and Simulation basing on Simscape

XU Meng-meng' , ZHU Yu-hao', FENG Rui*, LIU Yong-wen'
(1. Gas Turbine Research Institute, Shanghai Jiaotong University, Shanghai 200240, China;
2. Shanghai Siemens Gas Turbine Parts Co. Ltd, Shanghai 200240, China)

Abstract; The amount of secondary air of modern heavy-duty gas turbine accounts for about 20% of total compressor flow, which has a
significant influence on gas turbine. For fully using secondary air, Siemens installs control valve in part of secondary air loops to control
flow, which is applied on SGT54000F and other gas turbine types. For the study of secondary air cooling control system, a common
extensible gas turbine library and a heavy duty gas turbine model are built. A varying duty simulation experiment shows that secondary
air cooling control system can optimize gas turbine overall performance by protecting turbine and improving compressor efficiency.

Key words: heavy-duty gas turbine; modelling; secondary air; Simscape
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Performance Analysis of A Small Turbine with Different Shroud Seal

SHI Shu-cheng, DONG Xue-zhi, LIU Xi-yang, GAO Qing, CHEN Hai-sheng, TAN Chun-qing

(1. University of Chinese Academy of Sciences, Beijing 100190, China;
2. Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Based on a numerical simulation of the tip leakage of a small turbine, this paper analyses the flow characteristics in tip
clearance under different shape and height of the shroud seal. The results show that the tip leakage flow mainly exists in the middle and
rear area of the blade. While keeping the tip clearance unchanged, small turbine with trapezoidal shroud seal performs the best efficiency.
The efficiency of the small turbine can also be improved by reducing the height of the shroud seal.

Key words: tip clearance; shroud seal; small turbine



